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sure. A ?rst termination panel is mounted in the enclosure. 
The ?rst termination panel has a plurality of optical ?ber 
connection members, ones of Which are associated With 
respective subscriber locations. A second termination panel is 
mounted in the enclosure that has a plurality of optical ?ber 
connection members, ones of Which are associated With 
respective input optical ?bers associated With a service pro 
vider. A cross-connect module mounted in the enclosure has 
a loop of an optical ?ber retained therein With a ?rst and 
opposite second connectoriZed end of the optical ?ber 
extending from the cross-connect module. The ?rst and sec 
ond connectoriZed ends of the optical ?ber extend to a length 
suf?cient to allow cross-connection of a selected pair of the 
connection members of the termination panels by connection 
of the connectoriZed ends thereto. 
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INTERCONNECT ENCLOSURES FOR 
OPTICAL FIBERS INCLUDING 

CROSS-CONNEC T MODULES AND 
METHODS FOR USING THE SAME 

BACKGROUND OF THE INVENTION 

The present invention relates to optical ?ber products and, 
more particularly, to optical ?ber cross-connect modules and 
methods for using the same. 

Optical ?ber netWorks are increasingly being installed to 
support high-speed voice and data communications. Increas 
ingly, the optical ?ber coupling is being expanded out from 
the central of?ce of the communication service provider com 
panies, such as Regional Bell Operating Companies 
(RBOCs) to the subscriber locations, such as homes or busi 
nesses, Where conventional copper Wiring Was traditionally 
used. Such alternate methods of providing bandWidth to sub 
scriber locations are often referred to in the telecoms industry 
as Fiber to the Home (FTTH), Fiber to the Business (FTTB) 
and the like (FTTx). 
When providing services using an optical ?ber network, it 

is generally necessary to add and drop subscribers over time. 
As a result, a variety of methods are provided for intercon 
necting subscriber locations With a central of?ce connecting 
facility operated by an optical netWork provider. To improve 
the utiliZation of communication circuits Within such a cen 
tral o?ice facility, interconnection enclosures, such as a cen 
traliZed splitter cabinet (CSC) and/ or centraliZed splitter 
cross-connect (CSX), may be provided as part of the outside 
plant (OSP) infrastructure of the optical ?ber netWork. Doing 
so may alloW some of the burden of establishing and changing 
connections on the netWork to be shifted aWay from the 
central of?ce and facilitate incremental groWth of an installed 
netWork as neW subscribers are added. 

A centraliZed splitter cabinet (CSC) is typically a passive 
optical enclosure that provides random termination of optical 
splitters suitable for use in an OSP environment. A CSC may 
be pedestal or pole mounted in the ?eld. A CSC may provide 
a ?exibility point for termination of distribution cable as Well 
as enclosing a splitter array. This ?exibility in interconnec 
tions of the doWnstream ?ber netWork may facilitate optimi 
Zation of the use of electronic equipment in the central o?ice 
by, for example, avoiding the need to dedicate circuits in the 
central o?ice to each subscriber location When many such 
locations may not be active. 
A ?eld service technician may be sent to the CSC to modify 

the selection of a subscriber location coupled through a split 
ter to a particular ?ber from the central of?ce by connecting 
and disconnecting various cables found in the CSC. For 
example, it is knoWn to provide connectoriZed pigtail cables 
associated With each subscriber location serviced by a CSC in 
the CSC. A technician can then select the splitter pigtail for a 
designated subscriber location, for example, based on a label 
attached to the pigtail, and insert the selected cable in a 
connection point of a splitter. 
A ?eld service technician may also need to make cross 

connections in the CSC. Cross-connecting can be performed 
With individual varied length patchcords, Which route directly 
from feeder ?ber connector ports to distribution ?ber connec 
tor ports Within the cabinet. Typically, these varied length 
patchcords are routed in an unorganiZed fashion and may 
con?ict With the recommended splitter module pi gtail routing 
paths in the cabinet. Other methods of cross-connecting 
Within a centraliZed splitter cabinet generally require the use 
of a ?xed position routing “drum” in-place of, but not along 
side of, splitter modules. 
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2 
SUMMARY OF THE INVENTION 

Embodiments of the present invention provide an intercon 
nect device for optical ?bers including an enclosure. A ?rst 
termination panel is mounted in the enclosure. The ?rst ter 
mination panel has a plurality of optical ?ber connection 
members, ones of Which are associated With respective sub 
scriber locations. A second termination panel is mounted in 
the enclosure that has a plurality of optical ?ber connection 
members, ones of Which are associated With respective input 
optical ?bers associated With a service provider. A cross 
connect module mounted in the enclosure has a loop of an 
optical ?ber retained therein With a ?rst and opposite second 
connectoriZed end of the optical ?ber extending from the 
cross-connect module. The ?rst and second connectoriZed 
ends of the optical ?ber extend to a length su?icient to alloW 
cross-connection of a selected pair of the connection mem 
bers of the termination panels by connection of the connec 
toriZed ends thereto. 

In further embodiments, the optical ?ber retained in the 
cross-connect module extends continuously Without any 
splicing therein from the ?rst connectoriZed end to the second 
connectoriZed end. The cross-connect module may include an 
open end and the ?rst and second connectoriZed ends of the 
optical ?ber may extend from the open end of the cross 
connect module. The cross-connect module may include a 
closed end including optical ?ber receiving openings and the 
?rst and second connectoriZed ends of the optical ?ber may 
extend from respective ones of the optical ?ber receiving 
openings. The cross-connect module may also include a plu 
rality of optical ?bers retained therein, each of Which has a 
?rst and second connectorized end extending from the cross 
connect module to alloW cross-connection of a plurality of 
selected pairs of the connection members. 

In other embodiments, the cross-connect module includes 
a plurality of tab members therein positioned to retain the 
loop of the optical ?ber in the cross-connect module. A bend 
control member may be positioned betWeen respective ones 
of the tab members con?gured to maintain the loop at a radius 
that at least equals a minimum bend radius of the optical ?ber. 
The cross-connect module may be a tray and the tab members 
may include a ?rst segment extending up from a bottom of the 
tray and a second segment, removably coupled to the ?rst 
segment, that extends substantially orthogonally from the 
?rst segment over the loop of the optical ?ber. The ?rst 
segments of the tab members may be portions of the bend 
control member. 

In further embodiments, the interconnect device further 
includes a splitter mounted in the enclosure that is con?gured 
to optically couple a plurality of optical ?bers to a single 
optical ?ber and having a plurality of optical ?ber connector 
iZed pigtails extending therefrom, each of the connectoriZed 
pigtails being optically coupled by the splitter to an optical 
?ber feeder cable to be coupled to a central o?ice. The con 
nectoriZed pigtails may have a cable length from the ?rst end 
to the second end, Without a connector therebetWeen, su?i 
cient to alloW connection to the plurality of connection mem 
bers. An optical ?ber cable from the central of?ce may be 
coupled to the input optical ?bers associated With the service 
provider and optical ?ber cables from the subscriber locations 
may be coupled to the plurality of connection members of the 
?rst termination panel. 

In other embodiments, the splitter is an optical ?ber splitter 
tray and the cross-connect module is a cross-connect tray and 
the enclosure includes a mounting member con?gured to 
interchangeably receive a plurality of optical ?ber splitter 
and/or cross-connect trays. The enclosure may further 
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include an unused cable retaining member con?gured to 
receive and retain ones of the connectoriZed pigtails of the 
splitter tray or connectoriZed ends extending from the cross 
connect tray that are not coupled to the connection members 
of the termination panels. The enclosure may also include a 
pigtail routing path and both the connectoriZed pigtails and 
the connectoriZed ends extending from the cross-connect tray 
may be routed through the pigtail routing path to a corre 
sponding selected one of the ?rst termination panel, the sec 
ond termination panel or the unused cable retaining member. 

In yet further embodiments, an interconnect device for 
optical ?bers includes an enclosure. A ?rst termination panel 
is mounted in the enclosure that has a plurality of optical ?ber 
connection members, ones of Which are associated With 
respective subscriber locations. A second terminationpanel is 
mounted in the enclosure that has a plurality of optical ?ber 
connection members, ones of Which are associated With 
respective input optical ?bers associated With a service pro 
vider. A splitter and cross-connect module mounting member 
is mounted in the enclosure that is con?gured to interchange 
ably receive a plurality of optical ?ber splitter and/or optical 
?ber cross-connect members. A cross-connect module is 
mounted in the mounting member that has a loop of an optical 
?ber retained therein With a ?rst and opposite second connec 
toriZed end of the optical ?ber extending from the cross 
connect module. The optical ?ber retained in the cross-con 
nect module extends continuously Without any splicing 
therein from the ?rst connectoriZed end to the second con 
nectoriZed end and the ?rst and second connectoriZed ends of 
the optical ?ber extend to a length suf?cient to alloW cross 
connection of a selected pair of the connection members of 
the termination panels by connection of the connectorized 
ends thereto. A splitter is mounted in the mounting member 
proximate the cross-connect module that is con?gured to 
optically couple a plurality of optical ?bers to a single optical 
?ber. The splitter has a plurality of optical ?ber connectoriZed 
pigtails extending therefrom, each of the connectoriZed pig 
tails being optically coupled by the splitter to an optical ?ber 
feeder cable to be coupled to a central o?ice. A pigtail routing 
path is provided in the enclosure. Both the connectoriZed 
splitter pigtails and the connectoriZed ends extending from 
the cross-connect module are routed through the pigtail rout 
ing path to a corresponding selected one of the ?rst termina 
tion panel or the second termination panel. 

In other embodiments, the enclosure further includes an 
unused cable retaining member con?gured to receive and 
retain ones of the connectoriZed pigtails of the splitter or 
connectoriZed ends extending from the cross-connect module 
that are not coupled to the connection members of the termi 
nation panels. Both the connectoriZed pigtails and the con 
nectoriZed ends extending from the cross-connect module are 
routed through the pigtail routing path to a corresponding 
selected one of the ?rst termination panel, the second termi 
nation panel or the unused cable retaining member. Ones of 
the connectoriZed pigtails and the connectoriZed ends extend 
ing from the cross-connect module may be coupled to corre 
sponding respective ones of the connection members on the 
?rst or the second termination panel Without a jumper cable 
therebetWeen. 

In further embodiments, methods for con?guring an inter 
connect enclosure for optical ?bers for outside plant manage 
ment of subscriber optical ?ber connectivity include provid 
ing a ?rst termination panel in the enclosure having a plurality 
of optical ?ber connection points. The plurality of optical 
?ber connection points of the ?rst termination panel are opti 
cally spliced to respective subscriber locations. A second 
termination panel is provided in the enclosure having a plu 
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4 
rality of optical ?ber connection points. The optical ?ber 
connection points of the second termination panel are opti 
cally spliced to an optical ?ber feeder cable coupled to a 
central o?ice. A cross-connect module is mounted in the 
enclosure. The cross-connect module has a loop of an optical 
?ber retained therein With a ?rst and opposite second connec 
toriZed end of the optical ?ber extending from the cross 
connect module. The connectoriZed pigtails have a cable 
length su?icient to alloW connection to the plurality of con 
nection points Without a jumper therebetWeen. The ?rst con 
nectoriZed end is connected to a selected one of the optical 
?ber connection points of the second termination panel. The 
second connectoriZed end is connected to a selected one of the 
optical ?ber connection points of the ?rst termination panel to 
cross-connect the selected one of the optical ?ber connection 
points of the second termination panel to the selected one of 
the optical ?ber connection points of the ?rst termination 
panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram illustrating an interconnect 
cabinet for optical ?bers according to some embodiments of 
the present invention; 

FIG. 2 is a front perspective vieW of an interconnect cabinet 
for optical ?bers according to some embodiments of the 
present invention; 

FIG. 3 is a front perspective vieW of an interconnect cabinet 
for optical ?bers according to some embodiments of the 
present invention; 

FIG. 4 is a perspective vieW of an optical ?ber splitter/ 
splice tray having a plurality of connectoriZedpigtails accord 
ing to some embodiments of the present invention; 

FIG. 5A is an exploded perspective vieW of an optical ?ber 
cross-connect module according to some embodiments of the 
present invention; 

FIG. 5B is a top plan vieW of the optical ?ber cross-connect 
module of FIG. 5A; 

FIG. 5C is a perspective vieW of the optical ?ber cross 
connect module of FIG. 5A; 

FIG. 5D is an exploded perspective vieW of the optical ?ber 
cross-connect module of FIG. 5A 

FIG. 6 is a perspective vieW of an optical ?ber cross 
connect module according to further embodiments of the 
present invention; and 

FIG. 7 is a ?owchart illustrating methods for outside plant 
management of optical ?ber connectivity according to some 
embodiments of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

The present invention noW Will be described more fully 
hereinafter With reference to the accompanying draWings, in 
Which illustrative embodiments of the invention are shoWn. In 
the draWings, the relative siZes of regions or features may be 
exaggerated for clarity. This invention may, hoWever, be 
embodied in many different forms and should not be con 
strued as limited to the embodiments set forth herein; rather, 
these embodiments are provided so that this disclosure Will be 
thorough and complete, and Will fully convey the scope of the 
invention to those skilled in the art. 

It Will be understood that, although the terms ?rst, second, 
etc. may be used herein to describe various elements, com 
ponents, regions, layers and/ or sections, there elements, com 
ponents, regions, layers and/ or sections should not be limited 
by these terms. These terms are only used to distinguish one 



US 7,406,242 B1 
5 

element, component, region, layer or section from another 
region, layer or section. Thus, a ?rst element, component, 
region, layer or section discussed beloW could be termed a 
second element, component, region, layer or section Without 
departing from the teachings of the present invention. 

Spatially relative terms, such as “beneath”, “below”, 
“loWer”, “above”, “upper” and the like, may be used herein 
for ease of description to describe one element or feature’s 
relationship to another element(s) or feature(s) as illustrated 
in the ?gures. It Will be understood that the spatially relative 
tenms are intended to encompass different orientations of the 
device in use or operation in addition to the orientation 
depicted in the ?gures. For example, if the device in the 
?gures is turned over, elements described as “beloW” or 
“beneath” other elements or features Would then be oriented 
“above” the other elements or features. Thus, the exemplary 
term “beloW” can encompass both an orientation of above and 
beloW. The device may be otherWise oriented (rotated 90° or 
at other orientations) and the spatially relative descriptors 
used herein interpreted accordingly. 
As used herein, the singular forms “a”, “an” and “the” are 

intended to include the plural forms as Well, unless expressly 
stated otherwise. It Will be further understood that the terms 
“includes,” “comprises,” “including” and/or “comprising,” 
When used in this speci?cation, specify the presence of stated 
features, integers, steps, operations, elements, and/or compo 
nents, but do not preclude the presence or addition of one or 
more other features, integers, steps, operations, elements, 
components, and/ or groups thereof. It Will be understood that 
When an element is referred to as being “connected” or 
“coupled” to another element, it can be directly connected or 
coupled to the other element or intervening elements may be 
present. As used herein, the term “and/ or” includes any and all 
combinations of one or more of the associated listed items. 

Unless otherWise de?ned, all terms (including technical 
and scienti?c terms) used herein have the same meaning as 
commonly understood by one of ordinary skill in the art to 
Which this invention belongs. It Will be further understood 
that terms, such as those de?ned in commonly used dictio 
naries, should be interpreted as having a meaning that is 
consistent With their meaning in the context of this speci?ca 
tion and the relevant art and Will not be interpreted in an 
idealiZed or overly formal sense unless expressly so de?ned 
herein. 
Some embodiments of the present invention provide cross 

connect modules for use in ?ber optic centraliZed splitter 
cabinets/racks/terminals/enclosures (also knoWn as Primary 
Flexibility Points (PFPs), Fiber Distribution Hubs (FDHs) or 
Local Convergence Cabinets (LCCs)), ?ber optic cross-con 
nect cabinets/racks/terminals/enclosures and/or passive opti 
cal netWorks (PONs). The ?ber optic cross-connect module 
may include a housing, patchcord bend controls and retainers 
and ?ber optic patchcords (jumpers). The housing may 
closely resemble a splitter module housing also con?gured 
for use in the respective cabinet/ enclosure and may be 
mounted in-place of and along side of the splitter module 
housing Within the cabinet. Uniform length patchcords may 
be utiliZed for organiZational bene?ts in some embodiments. 
Patchcords may be factory ?xed into the housing of the cross 
connect module or ?eld placed into the housing. 

Housings With factory ?xed patchcords may be closed on 
all sides and ends With patchcords exiting at one or more ends 
and may include internal bend control(s) and retaining tabs 
for patchcords to be “looped” inside the housing. Patchcords 
may be retained in the housing to resist pull-out. Such a 
closed end housing Will be further described With reference to 
FIGS. 5A-5C beloW. Housings With ?eld installed patchcords 
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6 
may be open on one side and one or more ends may include 
internal bend control(s) and retaining tabs for patchcords to 
be “looped” inside the housing. Such an open end housing 
Will be further described With reference to FIG. 6 beloW. 

Centralized splitter cabinets are sometimes used as a 
hybrid centraliZed splitter cabinet and optical cross-connect 
cabinet. Cross-connect functionality in a centraliZed splitter 
cabinet is sometimes desired or necessary so that splitters, 
and their associated loss, can be by-passed. By-passing split 
ters may maintain optical signal strength so that: a) netWork 
“reach” (or distance) can be increased from the CO/head end 
to the end customer; or b) a higher level of signal strength can 
be provided to a certain customer set, such as to businesses as 
contrasted With single family residences. Use of such a cross 
connect module may alloW for organiZation of cross-connect 
patchcords Within the cabinet. In some embodiments, such an 
organiZation is provided using uniform length patchcords that 
measure about tWice the length of splitter module pigtails 
used in the same cabinet/enclosure. Thus, some embodiments 
of the present invention may provide an organiZed Way to 
expand the functionality of neW and existing centraliZed split 
ter cabinets. 

Embodiments of the present invention Will noW be 
described With reference to the various embodiments illus 
trated in FIGS. 1-7. FIG. 1 is a schematic diagram illustrating 
an interconnect cabinet 100 for optical ?bers according to 
some embodiments of the present invention. As shoWn in 
FIG. 1, the interconnect cabinet 100 is used for connecting 
subscriber cable(s) 105 With the central o?ice outside plant 
(OSP) cable(s) 110 so as to manage connectivity of subscriber 
locations to the central o?ice. The interconnect cabinet 100 
includes splice modules 115a, 115b, a termination module 
130 having a front face that provides a patch panel, a splitter 
module 140, a cross-connect module 141 and connectoriZed 
pigtails 150a, 1501). The termination module 130 may include 
a ?rst termination panel or portion including a plurality of 
optical ?ber connection points (members) 1201) associated 
With respective subscriber locations and a second termination 
panel or portion having a plurality of optical ?ber connection 
points 12011 associated With service provider(s). 
As Will be understood by those of skill in the art, the splice 

modules 115a, 1151) may be used to connect optical ?bers 
from the cables 105, 110 to a backside of the optical ?ber 
connection points (members) 120a, 1201). While tWo splice 
modules 115a, 1151) are illustrated in FIG. 1, more splice 
modules may be used depending upon the number of ?bers to 
be routed through the interconnection cabinet 100. Further 
more, although a separate splice module 1151) is shoWn for 
use With the central of?ce cable 110, in various embodiments 
of the present invention, a common splice module may be 
used for both the cable ?bers of the subscriber 105 and the 
central of?ce 110. Although splice modules for making such 
interconnections provide bene?ts in routing and control of 
radius of curvature and the like of optical ?bers, it Will be 
understood that the present invention, in some embodiments, 
encompasses other methods of interconnect betWeen the sub 
scriber and central of?ce cables 105, 110 and the ?ber con 
nection points 12011 and 12019. 
As shoWn in FIG. 1, the splitter module 140 has a connec 

toriZed pigtail 150a extending to a ?ber connection point 
120!) to optically couple to a ?ber from the central o?ice. The 
?ber from the central o?ice is connected by the splitter mod 
ule 140 to the plurality of connectoriZed pigtails 1501). Thus, 
each of the connectoriZed pigtails 15019 are associated With an 
optical ?ber feeder cable 110 coupled to a central o?ice, 
typically through an individual ?ber. The splitter module 140 
may be a 4 to l, 8 to 1, 16 to l, 32 to l or the like splitter 



US 7,406,242 B1 
7 

module based on the desired number of subscribers to be 
carried and supported by a single ?ber feed to the central 
o?ice. 
As illustrated in the embodiments of FIG. 1, ones of the 

?bers from the subscriber cable 105 associated With different 
subscriber locations are each coupled to respective ones of the 
?ber connection points 12019 in the patch panel front face of 
the termination module 130. The connectoriZed pigtails 1501) 
have a cable length suf?cient to alloW connection of each of 
the pigtails 15019 to the plurality of connection points 12019. 
As a result, service to an individual subscriber location may 
be readily provided or ended by coupling or decoupling one 
of the connectoriZed pigtails 15019 from the one of the ?ber 
connection points 12% associated With that subscriber. 
Therefore, providing a readily determined location on the 
front patch panel of the termination module 130 associated 
With each speci?c subscriber may simplify the task of making 
a connection for a ?eld technician Who might otherWise have 
dif?culty locating a pigtail 150b associated With a speci?c 
subscriber. 
As shoWn in FIG. 1, the cross-connect module 141 has a 

?rst and opposite second connectoriZed end of an optical ?ber 
112 extending from the cross-connect module 141. The con 
nector iZed ends of the optical ?ber 112 extend to a length 
suf?cient to alloW cross-connection of a selected pair of the 
connection points 120a, 1201) on the termination module 130 
by connection of the connectoriZed ends of the optical ?ber 
112 thereto. Thus, the cross-connect module 141 may be used 
to connect feeder/input panel optical ?bers to various distri 
bution ports associated With subscriber locations via a patch 
cord that is looped back to and Within the cross-connect 
module 141. As Will be further described herein, the module 
141 may be located in place of or adjacent to the splitter 
module 140. Such an arrangement may alloW a pass-through 
of a feeder ?ber from the central of?ce to any distribution port 
associated With a particular subscriber location. Such pass 
ing-through may enable the netWork distance from the central 
of?ce to be extended via the distribution port or additional 
bandWidth to be delivered to the subscriber location. In addi 
tion, the cross-connect module 141 may be used to connect 
any feeder/ distribution port to any other feeder/ distribution 
port in a traditional cross-connect function While providing 
for improved management of cabling Within the cabinet 100. 
In other Words, by routing/ locating the cross-connect patch 
cord (or jumper) in the cross-connect module 141, Which is 
located in a common mounting area With the splitter module 
140 Within the cabinet 100, patchcord management can fol 
loW the ?ber management features of the cabinet typically 
intended for the splitter module 140. 

For the embodiments illustrated in FIG. 1, the ?ber feed to 
the central o?ice from the central of?ce cable(s) 110, like the 
?ber feed of the subscriber cable(s) 105, is coupled through a 
splice module 1151) to an interconnection point 120!) on the 
patch panel front face of the termination module 130. While 
shoWn as a separate connection points 120a, 1201) in FIG. 1, 
it Will understood that any of the connection points 1201) 
could likeWise be used to provide an interconnection to the 
central of?ce cable(s) 110. It Will be further understood that, 
in some embodiments of the present invention, the input 
optical ?ber to the splitter module 140 is spliced to a ?ber in 
the central o?ice cable(s) 110 directly Without use of the 
termination module 130 and the connectoriZed pigtail 15011. 
For example, the input optical ?ber to the splitter module 140 
could be coupled to a ?ber from the central of?ce cable(s) in 
the splice module 1151). 

The present invention Will noW be further described With 
reference to the embodiments of an interconnect cabinet 200 
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8 
for optical ?bers illustrated in FIG. 2. As shoWn in FIG. 2, the 
interconnect cabinet 200 includes an enclosure 202 having an 
upper chamber 210 and a loWer chamber 205. The enclosure 
202 may be a double-Walled housing con?gured to provide 
passive cooling for the cabinet 200. The subscriber and cen 
tral o?ice cables 105, 100 are received in the loWer chamber 
205, Which is protected by a front cover panel 207. The cables 
105, 100 feed through a bottom panel 252 positionedbetWeen 
the upper chamber 210 and the loWer chamber 205 through 
grommets 254. Thus, for example, in the embodiments of 
FIG. 2, the upper chamber 210 may be provided a cleaner or 
more environmentally controlled environment than the loWer 
chamber 205. HoWever, it Will be understood that various 
embodiments of the present invention may provide for direct 
routing of the cables 105 and 110 into the upper chamber 210 
of a single chamber enclosure not having a separate loWer 
chamber. 
As shoWn in the embodiments of FIG. 2, a termination 

module 230, a plurality of splitter modules 240 having con 
nectoriZed pigtails 250, a plurality of cross-connect modules 
241 having connectoriZed ends of an optical ?ber 250a 
extending therefrom and a plurality of spools 270, 272 are 
positioned in the upper chamber 210 of the housing 202. The 
termination module 230 is removably mounted to a back Wall 
212 of the upper chamber 210. The splitter modules 240 and 
the cross-connect modules 241 are interchangeably and 
removably mounted to the back Wall 212 by brackets 242. In 
other Words, respective mounting locations on the back Wall 
212, or other splitter and cross-connect module mounting 
member, may accept either a splitter or cross-connect mod 
ule, depending on the desired con?guration of the cabinet 
200. As such, the cross-connect modules 241 may be 
mounted proximate the splitter modules 240. 

The termination module 230 includes a ?rst termination 
patch panel 232 on its front face that includes a plurality of 
optical ?ber connection points (members) 220 associated 
With respective subscriber locations. The connection mem 
bers 220 include sockets (also referred to as adapters or cou 
plings) 221 con?gured to receive the connectoriZed plugs of 
the pigtails 250 or the connectoriZed ends of the optical ?ber 
250a extending from the cross-connect modules 241. As also 
shoWn in the embodiments of FIG. 2, the termination patch 
panel 232 may be modi?ed based on the number of optical 
?bers to be connected by adding additional roWs of connec 
tion members 220 in the regions 222. Three brackets 234 are 
shoWn on the termination module 23 0 that may be used to rest 
on a table or other ?at surface When the termination panel 232 
is rotated open to alloW access to a backside of the connection 
member 220. A second termination panel 23211 (or region of 
the panel 232) may include a plurality of optical ?ber con 
nection members 220a associated With service provider(s). 
The arrangement illustrated in FIG. 2 may alloW for front 

panel access to the various connectivity components for 
arranging connections to subscriber locations. As shoWn in 
FIG. 2, front side access to the cabinet 200 is provided by 
opening of the rotatable door panels 260 de?ning the front 
panel of the interconnect cabinet 200. HoWever, a single panel 
door, removable panel or the like could also be provided to 
alloW front side access to the chamber 210. 
A pigtail routing path 271 may be con?gured to route 

cables 250, 25011 from the splitter modules 240 and the cross 
connect modules 241 to corresponding selected ones of the 
termination panels 232, 23211. The pigtail routing path 271 
may include the spooling system 270, 272, Which may be 
used to support routing of the pigtails 250 in a manner that 
may advantageously control bending of the cables 250, 25011 
to reduce the risk of damage to the optical ?ber and provide 
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further organization to the routing of the cables 250, 25011, 
particularly Where a fully loaded interconnect cabinet 200 
may include a large number of such cables 250, 25011. The 
spooling system 270, 272 is mounted in the enclosure 202 and 
con?gured to receive and store excess cable length of the 
connectoriZed cables 250, 25011. 
As also shoWn in FIG. 2, the spooling system 270, 272 may 

include an initial loop spool 272 con?gured to receive all the 
connectoriZed cables 250, 25011 and provide the cables a 
common entry point to the spools 270. Thus, all of the cables 
250, 25011 may ?rst be routed underneath the initial loop spool 
272 and then over a selected one of the spools 270 based on 
the relative distance from the bottom panel 252 of an associ 
ated roW of the connection members 220 to Which the respec 
tive cable 250, 25011 is to be routed. 
A plurality of splitter modules 240 and cross-connect mod 

ules 241 and a single termination module 230 are illustrated in 
FIG. 2. HoWever, as seen by the space betWeen the modules 
240, 241 and the termination module 230, a plurality of ter 
mination modules 230 may be selectively mounted in the 
enclosure 202 in some embodiments of the present invention. 
An interconnect cabinet 300 for optical ?bers according to 

further embodiments of the present invention Will noW be 
described With reference to the perspective vieW illustration 
of FIG. 3. As shoWn in FIG. 3, the cabinet 300 includes an 
enclosure 302 With ?rst termination panel(s) 320, second 
termination panel(s) 322, splitters 340 and a cross-connect 
module 341 mounted therein. More particularly, FIG. 3 illus 
trates tWo termination panels 320 each including a plurality of 
optical ?ber connection members 320', ones of Which are 
associated With respective subscriber locations. Similarly, the 
embodiments in FIG. 3 illustrate a single termination panel 
322 having a plurality of optical ?ber connection members 
322', ones of Which are associated With respective input opti 
cal ?bers associated With a service provider (or providers). 
As discussed With reference to FIGS. 1 and 2 above, a 

plurality of connectoriZed cables 350 extend from the cross 
connect module 341 and the splitter modules 340. In some 
embodiments, the connectoriZed cables 350 are of suf?cient 
length to reach selected ones of the optical ?ber connection 
members 320', 322'. Also shoWn in the embodiments of FIG. 
3 is a pigtail routing path 371 in the enclosure 302 through 
Which the respective connectoriZed cables from the cross 
connect module 341 and the splitters (splitter modules) 340 
are routed to the corresponding selected one of the termina 
tion panels 320, 322. 

The enclosure 302 illustrated in FIG. 3 further includes an 
unused cable retaining member 370 (also referred to as a 
“parking lot”) con?gured to receive and retain ones of the 
connectoriZed cables 350 that are not coupled to the connec 
tion members 320', 322' of the termination panels 320, 322. 
Thus, the connectoriZed cables 350 from the cross-connect 
module 341 and the splitters 340 may all be routed through 
the pigtail routing path 371 to a corresponding selected one of 
the termination panels 320, 322 or to the unused cable retain 
ing member 370. 
As seen in the embodiments of FIG. 3, the enclosure 302 

may include a mounting member 390 con?gured to inter 
changeably receive a plurality of optical ?ber splitter modules 
340 or cross-connect modules 341. For example, each of the 
modules 340, 341 may be trays having a compatible form 
factor alloWing mixed numbers of either con?guration tray to 
be interchangeably attached to respective mounting stations 
of the mounting member 390, depending upon the desired 
con?guration for the interconnect cabinet 300 in a particular 
application. Similarly, the unused cable retaining member 
370 may have a variable number of “parking” optical ?ber 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
connection member elements installed therein that corre 
spond to the number of cables 350 extending from the respec 
tive modules 340, 341. As seen in FIG. 3, the unused cable 
retaining member 370 includes eight total stations con?gured 
to receive parking lot devices for unused splitter pigtails, tWo 
of Which are populated in the illustration of FIG. 3. It Will be 
understood that similar ?exibility may be provided in popu 
lating the respective termination panels 320, 322. 

While described herein With reference to the ?rst termina 
tion panel including optical connection members associate 
With subscriber locations and the second termination panel 
including optical ?ber connection members associated With a 
service provider, it Will be understood that the ?rst termina 
tion panel and second termination panel may each be portions 
of a single termination panel. Furthermore, the ?rst termina 
tion panel (section of a single termination panel) may include 
connection members associated With a service provider and 
the second termination panel may include connection mem 
bers associated With subscriber locations. As such, the ?rst 
and second termination panel of the present invention are not 
limited to con?gurations as illustrated in FIG. 2, Where the 
subscriber location connection points and service provider 
connection points are separated. It Will also be understood 
that, While generally described above With reference to cross 
connection of subscriber locations and service providers, the 
present invention is not limited to such applications and may 
be used, for example, to cross-connect tWo subscriber loca 
tions and/ or tWo service providers. 

FIG. 4 is a perspective vieW of an optical ?ber splitter/ 
splice tray 440 having a plurality of connectoriZed pigtails 
450 according to some embodiments of the present invention. 
As shoWn in FIG. 4, a mounting bracket 444 is mounted at one 
end of the optical ?ber splitter/ splice tray 440 and the pigtails 
450 extend from an opposite end thereof. Connector plugs 
451 are provided at the ends of the connectoriZedpigtails 450. 
The splitter tray 440 may be held in place in an interconnect 
cabinet by, for example, tabs and/or a bracket. 

Further embodiments of the present invention Will noW be 
described With reference to FIGS. 5A-5C. As illustrated in 
FIGS. 5A-5C a cross-connect module 541 includes a tray 502 
having a loop 51011 of an optical ?ber 510 retained therein. A 
?rst connectoriZed end 512 and an opposite second connec 
toriZed end 514 of the optical ?ber 510 extend from the 
cross-connect module 541. The ?rst and second connector 
iZed ends 512, 514 of the optical ?ber 510 extend to a length 
suf?cient to alloW cross-connection of a selected pair of the 
connection member 320', 322' (FIG. 3) of the termination 
panels 320, 322 (FIG. 3) by connection of the connectoriZed 
ends 512, 514 thereto. The optical ?ber 510 retained in the 
cross-connect module 541 extends continuously Without any 
splicing therein from the ?rst connectoriZed end 512 to the 
second connectoriZed end 514. Thus, the connectoriZed ends 
512, 514 have a cable length, Without a connection (connector 
or splice) included therebetWeen, su?icient to alloW cross 
connection of the optical ?ber connection members 320', 
322'. 
The illustrated embodiments of the cross-connect module 

541 in FIGS. 5A-5D further include a plurality of tab mem 
bers 520, 522 positioned in the cross-connect module 541 to 
retain the loop 51011 of the optical ?ber 510 in the cross 
connect module 541. A bend control member 524 is also 
provided that is con?gured to maintain the loop 51011 at a 
radius at or above the minimum bend radius of the optical 
?ber. The illustrated bend control member 524 is shoWn as a 
circular raised member extending up from a bottom 504 of the 
tray 502 and extending betWeen respective ones of the tab 
members 522. As best seen in the exploded perspective vieW 
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of FIG. 5A, the illustrated tab members include a ?rst seg 
ment 526, 528 extending up from the bottom 504 of the tray 
502 and a second segment 520', 522'. The second segments 
520', 522' are removably coupled to a corresponding one of 
the ?rst segments 526, 528 and extend substantially orthogo 
nally therefrom over the loop 51011 of the optical ?ber 510. 
The ?rst segment 528 in the illustrated embodiments ofFIGS. 
5A-5D are portions of the bend control member 524. 
As illustrated in FIGS. 5A-5C, the cross-connect module 

541 includes a closed end 518 from Which the connectoriZed 
ends 512, 514 of the optical ?ber 510 extend. More particu 
larly, the closed end 518 includes optical ?ber receiving open 
ings 516 and the ?rst and second connectoriZed ends 512, 514 
of the optical ?ber 510 extend from respective ones of the 
optical ?ber receiving openings 516. The cross-connect mod 
ule 541 further is shoWn as including a cover 530 that may be 
removably secured to the tray 502 as shoWn in FIG. 5C. In 
addition, the tray 502 includes attachment members 508 con 
?gured for use in attaching the cross-connect module 541 to 
a mounting member in an enclosure, such as the enclosure 
202, 302. A further attaching portion 509 extends in a plane 
substantially orthogonal to the attaching tabs 508 to alloW 
attachment of the cross-connect module 541 extending from 
rather than ?ush to the mounting surface. 

While shoWn in FIGS. 5A-5C as including only a single 
optical ?ber 510 retained in the cross-connect module 541, it 
Will be understood that, in some embodiments of the present 
invention, a plurality of optical ?bers may be retained in the 
cross-connect module, each of Which has a ?rst and second 
connectoriZed end extending from the cross-connect module 
541 to alloW cross-connection of a plurality of selected pairs 
of the connection members 320', 322' (FIG. 3). The respective 
ends may extend through different ones of the openings 516 
on the closed end 518 of the cross-connect module 541. The 
one or more cross-connections betWeen respective ones of the 
connection members 320', 322' may be provided Without use 
of a jumper cable therebetWeen using the optical ?ber 510 
Without any splicing therein. 

Further embodiments of the present invention Will noW be 
described With reference to FIG. 6. As shoWn in FIG. 6, a 
cross-connect module 641 may include a tray 602 having a 
plurality of tab members 620, 622 and bend control member 
624 positioned therein. More particularly, as described With 
reference to FIG. 5, the tab members may include a ?rst 
segment 626, 628 extending up from a bottom 604 of the tray 
602 and a second segment 620', 622' extending substantially 
orthogonally from the corresponding ?rst segment 626, 628 
over the loop 51011 of the optical ?ber 510. The embodiments 
in FIG. 6 further include attachment features 608, 609 gen 
erally corresponding to the attachment features 508, 509 
described With reference to FIGS. 5A-5C. 

The embodiments illustrated in FIG. 6 differ from those 
described With reference to FIGS. 5A-5C in that they have an 
open end 618 from Which the ?rst and second connectoriZed 
ends 512, 514 of the optical ?ber 510 extend. It Will be 
understood that embodiments such as illustrated in FIG. 6 
may be advantageous for ?eld installation of the optical ?ber 
510 in the cross-connect module 641 as they may provide for 
easier access to a technician. In contrast, the embodiments 
illustrated in FIGS. 5A-5C may be particularly advantageous 
for factory installation of the optical ?ber 510 in the cross 
connect module 541. 
A method for con?guring an interconnect cabinet for opti 

cal ?bers for outside plant management of subscriber optical 
?ber connectivity according to some embodiments of the 
present invention Will noW be described With reference to the 
?owchart illustration of FIG. 7. As shoWn in FIG. 7, opera 
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12 
tions begin by providing a ?rst termination panel in the cabi 
net having a plurality of optical ?ber connection points (block 
700). The plurality of optical ?ber connection points of the 
?rst termination panel are optically spliced to respective sub 
scriber locations (block 705). A second termination panel 
having a plurality of optical ?ber connection points is pro 
vided in the cabinet (block 710). The optical ?ber connection 
points of the second termination panel are optically spliced to 
an optical ?ber feeder cable coupled to a central of?ce (block 
715). 
A cross-connect module is mounted in the cabinet (block 

720). The cross-connect module has a loop of an optical ?ber 
retained therein With a ?rst and second opposite connector 
iZed end of the optical ?ber extending from the cross-connect 
module. The connectoriZed pigtails have a cable length, With 
out a splice, therein su?icient to alloW connection to the 
plurality of connection points Without a jumper therebe 
tWeen. 
The ?rst connectoriZed end is connected to a selected one 

of the optical ?ber connection points of the second termina 
tion panel (block 725). The second connectoriZed end is con 
nected to a selected one of the optical ?ber connection points 
of the ?rst termination panel to cross-connect the selected one 
of the optical ?ber connection points of the second termina 
tion panel to the selected one of the optical ?ber connection 
points of the ?rst termination panel (block 73 0). 

The foregoing is illustrative of the present invention and is 
not to be construed as limiting thereof. Although a feW exem 
plary embodiments of this invention have been described, 
those skilled in the art Will readily appreciate that many 
modi?cations are possible in the exemplary embodiments 
Without materially departing from the novel teachings and 
advantages of this invention. Accordingly, all such modi?ca 
tions are intended to be included Within the scope of this 
invention as de?ned in the claims. In the claims, means-plus 
function clauses are intended to cover the structures described 
herein as performing the recited function and not only struc 
tural equivalents but also equivalent structures. Therefore, it 
is to be understood that the foregoing is illustrative of the 
present invention and is not to be construed as limited to the 
speci?c embodiments disclosed, and that modi?cations to the 
disclosed embodiments, as Well as other embodiments, are 
intended to be included Within the scope of the appended 
claims. The invention is de?ned by the folloWing claims, With 
equivalents of the claims to be included therein. 

That Which is claimed: 
1. An interconnect device for optical ?bers, comprising: 
an enclosure; 
a ?rst termination panel mounted in the enclosure and 

having a plurality of optical ?ber connection members, 
ones of Which are associated With respective subscriber 

locations; 
a second termination panel mounted in the enclosure and 

having a plurality of optical ?ber connection members, 
ones of Which are associated With respective input opti 
cal ?bers associated With a service provider; and 

a cross-connect module mounted in the enclosure and hav 
ing a loop of an optical ?ber retained therein With a ?rst 
and opposite second connectoriZed end of the optical 
?ber extending from the cross-connect module, the ?rst 
and second connectoriZed ends of the optical ?ber 
extending to a length su?icient to alloW cross-connec 
tion of a selected pair of the connection members of the 
termination panels by connection of the connectoriZed 
ends thereto. 

2. The interconnect device of claim 1, Wherein the optical 
?ber retained in the cross-connect module extends continu 
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ously Without any splicing therein from the ?rst connector 
iZed end to the second connectoriZed end. 

3. The interconnect device of claim 1, Wherein the cross 
connect module includes a plurality of tab members therein 
positioned to retain the loop of the optical ?ber in the cross 
connect module. 

4. The interconnect device of claim 3, further comprising a 
bend control member positioned betWeen respective ones of 
the tab members con?gured to maintain the loop at a radius 
that at least equals a minimum bend radius of the optical ?ber. 

5. The interconnect device of claim 4, Wherein the cross 
connect module comprises a tray and Wherein the tab mem 
bers include a ?rst segment extending up from a bottom of the 
tray and a second segment, removably coupled to the ?rst 
segment, that extends substantially orthogonally from the 
?rst segment over the loop of the optical ?ber. 

6. The interconnect device of claim 5, Wherein the ?rst 
segments of the tab members comprise portions of the bend 
control member. 

7. The interconnect device of claim 1, Wherein the cross 
connect module includes an open end and Wherein the ?rst 
and second connectoriZed ends of the optical ?ber extend 
from the open end of the cross-connect module. 

8. The interconnect device of claim 1, Wherein the cross 
connect module includes closed end including optical ?ber 
receiving openings and Wherein the ?rst and second connec 
toriZed ends of the optical ?ber extend from respective ones of 
the optical ?ber receiving openings. 

9. The interconnect device of claim 1, Wherein the cross 
connect module includes a plurality of optical ?bers retained 
therein, each of Which has a ?rst and second connectoriZed 
end extending from the cross-connect module to alloW cross 
connection of a plurality of selected pairs of the connection 
members. 

10. The interconnect device of claim 1, further comprising 
a splitter mounted in the enclosure that is con?gured to opti 
cally couple a plurality of optical ?bers to a single optical 
?ber and having a plurality of optical ?ber connectoriZed 
pigtails extending therefrom, each of the connectoriZed pig 
tails being optically coupled by the splitter to an optical ?ber 
feeder cable to be coupled to a central of?ce. 

11. The interconnect device of claim 10, Wherein the con 
nectoriZed pigtails have a cable length from the ?rst end to the 
second end, Without a connector therebetWeen, suf?cient to 
alloW connection to the plurality of connection members. 

12. The interconnect device of claim 10 further comprising 
an optical ?ber cable from the central of?ce coupled to the 
input optical ?bers associated With the service provider and 
optical ?ber cables from the subscriber locations coupled to 
the plurality of connection members of the ?rst termination 
panel. 

13. The interconnect device of claim 1 0 Wherein the splitter 
comprises an optical ?ber splitter tray and the cross-connect 
module comprises a cross-connect tray and Wherein the 
enclosure includes a mounting member con?gured to inter 
changeably receive a plurality of optical ?ber splitter and/or 
cross-connect trays. 

14. The interconnect device of claim 13, Wherein the enclo 
sure further includes an unused cable retaining member con 
?gured to receive and retain ones of the connectoriZed pigtails 
of the splitter tray or connectoriZed ends extending from the 
cross-connect tray that are not coupled to the connection 
members of the termination panels. 

15. The interconnect device of claim 13, Wherein the enclo 
sure further comprises a pi gtail routing path and Wherein both 
the connectoriZed pigtails and the connectoriZed ends extend 
ing from the cross-connect tray are routed through the pigtail 
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routing path to a corresponding selected one of the ?rst ter 
mination panel, the second termination panel or the unused 
cable retaining member. 

16. An interconnect device for optical ?bers, comprising: 
an enclosure; 
a ?rst termination panel mounted in the enclosure and 

having a plurality of optical ?ber connection members, 
ones of Which are associated With respective subscriber 

locations; 
a second termination panel mounted in the enclosure and 

having a plurality of optical ?ber connection members, 
ones of Which are associated With respective input opti 
cal ?bers associated With a service provider; 

a splitter and cross-connect module mounting member 
mounted in the enclosure that is con?gured to inter 
changeably receive a plurality of optical ?ber splitter 
and/or optical ?ber cross-connect members; 

a cross-connect module mounted in the mounting member 
and having a loop of an optical ?ber retained therein With 
a ?rst and opposite second connectoriZed end of the 
optical ?ber extending from the cross-connect module, 
Wherein the optical ?ber retained in the cross-connect 
module extends continuously Without any splicing 
therein from the ?rst connectoriZed end to the second 
connectoriZed end and Wherein the ?rst and second con 
nectoriZed ends of the optical ?ber extend to a length 
su?icient to alloW cross-connection of a selected pair of 
the connection members of the termination panels by 
connection of the connectoriZed ends thereto; 

a splitter mounted in the mounting member proximate the 
cross-connect module that is con?gured to optically 
couple a plurality of optical ?bers to a single optical ?ber 
and having a plurality of optical ?ber connectoriZed 
pigtails extending therefrom, each of the connectoriZed 
pigtails being optically coupled by the splitter to an 
optical ?ber feeder cable to be coupled to a central 
of?ce; and 

a pigtail routing path in the enclosure, Wherein both the 
connectoriZed pigtails and the connectoriZed ends 
extending from the cross-connect module are routed 
through the pigtail routing path to a corresponding 
selected one of the ?rst termination panel or the second 
termination panel. 

17. The interconnect device of claim 16, Wherein the enclo 
sure further includes an unused cable retaining member con 
?gured to receive and retain ones of the connectoriZed pigtails 
of the splitter or connectoriZed ends extending from the cross 
connect module that are not coupled to the connection mem 
bers of the termination panels and Wherein both the connec 
toriZed pigtails and the connectoriZed ends extending from 
the cross-connect module are routed through the pigtail rout 
ing path to a corresponding selected one of the ?rst termina 
tion panel, the second termination panel or the unused cable 
retaining member. 

18. The interconnect device of claim 16, Wherein the cross 
connect module includes a plurality of tab members therein 
positioned to retain the loop of the optical ?ber in the cross 
connect module and a bend control member positioned 
betWeen respective ones of the tab members con?gured to 
maintain the loop at a radius that at least equals a minimum 
bend radius of the optical ?ber. 

19. The interconnect device of claim 16, Wherein ones of 
the connectoriZed pigtails and the connectoriZed ends extend 
ing from the cross-connect module are coupled to corre 
sponding respective ones of the connection members on the 
?rst or the second termination panel Without a jumper cable 
therebetWeen. 
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20. A method for con?guring an interconnect enclosure for 
optical ?bers for outside plant management of subscriber 
optical ?ber connectivity, comprising: 

providing a ?rst termination panel in the enclosure having 
a plurality of optical ?ber connection points; 

optically splicing the plurality of optical ?ber connection 
points of the ?rst termination panel to respective sub 
scriber locations; 

providing a second termination panel in the enclosure hav 
ing a plurality of optical ?ber connection points; 

optically splicing the optical ?ber connection points of the 
second termination panel to an optical ?ber feeder cable 
coupled to a central of?ce; 

mounting a cross-connect module in the enclosure, the 
cross-connect module having a loop of an optical ?ber 

16 
retained therein With a ?rst and opposite second connec 
toriZed end of the optical ?ber extending from the cross 
connect module, the connectoriZed pigtails have a cable 
length su?icient to alloW connection to the plurality of 
connection points Without a jumper therebetWeen; 

connecting the ?rst connectoriZed end to a selected one of 
the optical ?ber connection points of the second termi 
nation panel; and 

connecting the second connectoriZed end to a selected one 
of the optical ?ber connection points of the ?rst termi 
nation panel to cross-connect the selected one of the 
optical ?ber connection points of the second termination 
panel to the selected one of the optical ?ber connection 
points of the ?rst termination panel. 

* * * * * 


